Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.002 Å; R factor = 0.047; wR factor = 0.137; data-to-parameter ratio = 25.2.
The asymmetric unit of the title compound, C 16 H 13 N 2 O + Á-NCS À ÁC 16 H 12 N 2 O, contains two N-(pyridin-4-yl)naphthalene-2-carboxamide molecules, both are partially protonated in the pyridine moiety, i.e. the H atom attached to the pyridine N atom is partially occupied with an occupancy factor of 0.61 (3) and 0.39 (3), respectively. In the crystal, protonated and neutral N-(pyridin-4-yl)naphthalene-2-carboxamide molecules are linked by N-HÁ Á ÁN hydrogen bonding; the thiocyanate counter-ion links with both protonated and neutral N-(pyridin-4-yl)naphthalene-2-carboxamide molecules via N-HÁ Á ÁS and N-HÁ Á ÁN hydrogen bonding. The dihedral angles between the pyridine ring and naphthalene ring systems are 11.33 (6) and 9. 51 (6) , respectively. -stacking is observed in the crystal structure, the shortest centroid-centroid distance being 3.5929 (8) Å . The crystal structure was determined from a nonmerohedral twin {ratio of the twin components = 0.357 (1):0.643 (1) and twin law [100 010 101]}.
Related literature
For background to the biological activity of N-substituted benzamides and their applications in synthesis, see: Saeed et al. (2011); Priya et al. (2005) . For related structures and use in molecular recognition, see: Toda et al. (1987) ; Saeed et al. (2011 Saeed et al. ( , 2012 . For bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). . E68, o3002 [doi:10.1107/S1600536812039864] 4-(Naphthalene-2-carboxamido)pyridin-1-ium thiocyanate-N-(pyridin-4-yl)naphthalene-2-carboxamide (1/1) Sohail Saeed, Naghmana Rashid, Ray J. Butcher, Sema Öztürk Yildirim and Rizwan Hussain Comment Amides are known to play a pivital role in molecular recognition, being important components in supramolecular chemical anion sensors technology (Saeed et al., 2011 (Saeed et al., , 2012 . Moreover, amides have also been reported as antimicrobial agents (Priya et al., 2005) . A compound with the same basic skeleton as the title compound has been used in host-guest chemistry to form numerous highly crystalline adducts with a variety of common organic solvents (Toda et al., 1987) .
The structure of the title compound has been determined to explore the effect of substituents on the structure of the title compound.
The crystal structure of the title compound ( et al., 1987) . The dihedral angles between the naphthyl and pyridine ring systems is 11.33 (6) and 9.51 (6)° in molecules A and B, respectively. In the crystal, N-H···N and N-H···S intra-and intermolecular hydrogen bonds are observed (Table 1) are the centroids of the pyridinium and naphthalene rings] (Fig. 2) .
A solution of naphthalene 2-carbonyl chloride (0.01 mol) in anhydrous acetone (80 ml) was added dropwise to a suspension of dry sodium thiocyanate (0.01 mol) in acetone (50 ml) and the reaction mixture was refluxed for 45 min.
After cooling to room temperature, a solution of 4-aminopyridine (0.01 mol) in anhydrous acetone (25 ml) was added and the resulting mixture refluxed for 2 h. Hydrochloric acid (0.1 N, 400 ml) was added, and the solution was filtered.
Refinement
The crystal structure was solved from non-merohedral twin with the twin law in the reciprocal matrix of -1, 0, 0: 0, -1, 0: -1, 0, 1 and the twin component ratio of 0.357 (1)/0.643 (1). In the refinement the HKLF 5 reflection file format in SHELXL was used.
H atoms attached to C atoms were positioned with idealized geometry and were refined isotropic with U eq (H) set to 1.2 times of the U eq (C) using a riding model with C-H = 0.95 Å. H atoms attached to N atoms were positioned with idealized geometry and were refined isotropically with U eq (H) set to 1.2 times of U eq (N) using a riding model with N-H = 0.88 Å. The H atom attached to the pyridine-N atom is disordered over two sites in a ratio of 0.61 (3) 
Figure 1
The molecular structure of the title compound with labeling and displacement ellipsoids drawn at the 30% probability level. The dashed line denotes the hydrogen bond between the neutral and protonated moieties. Special details Experimental. CrysAlis RED, (Agilent, 2011) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm (Clark & Reid, 1995 0.0512 (9) 0.0364 (7) 0.0346 (7 
